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Abstract
Background Immunisation remains the most cost-effective public health intervention in preventing morbidity and 
mortality due to Vaccine-Preventable Diseases (VPDs). The study aims to compare the differences in immunisation 
coverage amongst children aged 0 to 23 months living in slums of Kampala city and Iganga as rural districts in 
Uganda.

Methods This study utilises data from a cross-sectional survey done in 2019 in the slums of Kampala City and the 
rural district of Iganga within the Health and Demographic Surveillance Site (HDSS). It included 1016 children aged 
0–23 months and their parents. A logistic regression model was used to analyse the relationship between multiple 
independent variables and the binary dependent variables (fully immunised) using Stata statistical software. The 
measures of association were odds ratios reported with a corresponding 95% confidence interval.

Results Out of the 1016 participants, 544 participants live in the rural area and 472 participants in the slums. Slums 
had 48.9% (n = 231) of fully immunised children whilst rural areas had 43.20% (n = 235). The multivariate analysis 
showed that children living in slums are more likely to be fully immunised as compared to their counterparts in rural 
areas (Odds ratio:1.456; p = 0.033; CI:1.030–2.058). Immunisation coverage for BCG (98.9%), Polio 0 (88.2%), Penta1 
(92.7%), and Pneumo1 (89.8%) were high in both settlements. However, the dropout rate for subsequent vaccines was 
high 17%, 20% and 41% for Penta, pneumococcal and rota vaccines respectively. There was poor uptake of the new 
vaccines with slums having 73.4% and 47.9% coverage for pneumococcal and rota vaccines respectively and rural 
areas had 72.1% and 7.5% for pneumococcal and rota vaccines respectively.

Conclusion The low full immunisation status in this study was attributed to the child’s residence and the occupation 
of the parents. Lack of education and poor access to messages on immunisation (inadequate access to mass media) 
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Background
Immunisation remains the most cost-effective interven-
tion in public health. Globally, vaccination currently pre-
vents 2–3 million deaths annually as more than a billion 
children were vaccinated in the past decade [1]. There 
has been a significant reduction in childhood mortali-
ties related to vaccine-preventable diseases (VPDs) from 
5.1 million in 1990 to 1.8 million in 2017 [2]. The World 
Health Organisation (WHO) defines immunisation as the 
process whereby a person is made immune or resistant to 
infection, typically by the administration of a vaccine [3] 
through a process of giving antigenic material. Vaccina-
tion coverage on the other hand is defined by the WHO 
as “the proportion of a given population that has been 
vaccinated in a given period. It accounts for each vaccine 
and, for multi-dose vaccines, for each dose received” [4].

In May 2012, the World Health Assembly developed 
the Global Vaccine Action Plan (GVAP) to help avert mil-
lions of childhood mortality attributed to VPDs through 
equal access to vaccines by 2020 and beyond to tackle 
inequalities associated with access to life-saving vaccines, 
especially in Low and Middle Income Countries (LMICs) 
[5, 6]. Despite the WHO efforts, the coverage is still 
below the global target [1, 2, 7]. Studies on immunisation 
coverage in Africa have shown improved but suboptimal 
coverage in most settings [8–10]. Therefore, most coun-
tries are not in line with reaching the SDG target 3.2 of 
reducing childhood mortality [11].

Uganda has also succeeded in reducing child mortality, 
however, the level is still high at 40.564 deaths per 1000 
live births as compared to the global target as of 2022 
[12]. Most of the under-5 deaths are due to VPDs making 
it a public health concern. In 1983, the Ugandan National 
Expanded Program on Immunisation (UNEPI) was estab-
lished in partnership with Global Alliance for Vaccines 
and Immunisation (GAVI) to achieve vaccination goals; 
following the vaccination schedule on S1 Table  1 [13]. 
The immunisation services are offered by trained health-
care workers in health facilities and through selected 
community outreaches. Periodical supplementary 
immunisation is carried out during outbreaks as well. 
The immunisation services aim to completely immunise 
children and women of childbearing age against Diph-
theria, Hepatitis B infection, Polio, Whooping cough, 
Tuberculosis, Tetanus, Measles, Haemophilus influenza 
and Pneumococcal Infections whilst 10-year-old females 
and women of reproductive age are immunised against 
Human Papilloma Virus that causes Cancer of the Cervix 
and Tetanus [14] (S1 Table 1).

Despite immense efforts by the government of Uganda 
and its developmental partners to increase immunisation 
coverage, a decline in immunisation coverage has been 
noticed. A 90% vaccine coverage is the national accept-
able target however, only BCG (96%) is at the national 
acceptable level whilst the other vaccines are below the 
accepted levels [15] (S2 Fig. 1).

According to the WHO data on childhood immunisa-
tion coverage in Uganda, there has been a further decline 
in immunisation coverage in the past years and it has sig-
nificantly dropped from 90% to below 80% as of 2022.

The full immunisation status of children cannot be 
assessed without discussing the factors that determine 
immunisation. As modernization grows with increas-
ing urbanisation, more people tend to live in urban areas 
with many being marginalised in the slums and unable to 
access immunisation services. This is coupled with chal-
lenges in reaching remote rural populations with dif-
ficulty in technological development for the cold chain 
into the bargain [16].

Most studies have shown that the educational level of 
the parents, awareness of the availability of immunisation 
services, health-seeking behaviour, wealth index, place of 
residence, parents’ educational level and occupation and 
distance to the service delivery points are the main fac-
tors contributing to low coverage of full immunisation 
in children. In Sub-Saharan African settings, these indi-
viduals and contextual factors play an important role in 
improving the immunisation status of children.

Studies in Sub-Saharan Africa comparing coverage 
of full immunisation status of children in urban cities, 
slums and rural settlements showed that slums have bet-
ter coverage compared to rural settings [17, 18]. Other 
studies showed significantly poor coverage of full child-
hood immunisation status in both slums and rural areas 
[19–21]. Many works of literature, however, studied cov-
erage of full immunisation status in urban settings com-
paring it to the rural area with urban areas having better 
coverage [10, 22–28]. Literature has also shown that chil-
dren from educated parents [10, 23, 28–30], parents with 
access to information from mass media [9, 31], and par-
ents who are employed coupled [32, 33] with high wealth 
index [34] had higher chances of being fully immunised 
as compared to their counterparts.

Therefore, this study compares the differences in full 
immunisation status among children aged 0 to 23 months 
living in slums of Kampala city and Iganga District as 
rural districts in Uganda. It also highlighted some of the 

are other contributing factors. Educational messages on the importance of immunisation targeting these underserved 
populations will improve full immunisation coverage.
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factors that influence the completion of all immunisation 
doses in both settings.

Methodology
Study design
The study utilised a comparative cross-sectional study 
between the slums of Kampala city and the Iganga Dis-
trict as the rural setting in Uganda. Unlike a longitudinal 
study, the data was collected at one point in time. With 
this type of study, we cannot prove causality [35].

Study setting
Kampala is the capital city of Uganda and it is the largest 
city in the country with a population of about 1.5 million 
in the 2014 census [36]. According to Uganda Demo-
graphic and Health Survey UDHS data 2016, Kampala 
has childhood vaccination coverage of 51% with a high 
under-5 mortality of 64 deaths per 1000 live births [37].

Similarly, Iganga is one of the districts with many rural 
settings and has a population of over 500,000 people as of 
the 2014 census [38]. About 38% of people aged 18 and 
above are illiterate with a higher number being females; 
and 20% of the people are 5  km away from the nearest 
public health facility [38]. Generally, under-5 mortality in 
rural Uganda is at 68 deaths per 1000 live births in 2016 
which is higher than the urban under-5 mortality.

The slums in this study are in Kampala city. Rapid 
urbanisation has led to increased slums in many urban 
settlements. These slums are usually marginalised and 
lack access to proper health care services. This could 
be the cause of high childhood mortality in Kampala 
city [39]. Overall, childhood mortality in Uganda has 
decreased over the past years. It has declined to 40.564 
deaths per 1000 live births in 2022. However, these are far 
apart from the global targets of meeting SDG 3.2 which 
aspires to reduce avoidable death in newborns and chil-
dren under the age of five.

Data source
This study relied on a cross-sectional survey done in 
2019 in the slums of Kampala city and the rural settings 
of Iganga District within the Iganga Mayuge Health and 
Demographic Surveillance Site (HDSS) catchment area. 
Data collection lasted for about three [3] months. The 
survey employed a simple random sampling of villages 
and households with eligible children. Selected house-
holds were interviewed to obtain data on the child and 
their parents. Immunisation status data for a child was 
taken from the welfare card record and for children with-
out the cards; verbal reports from the mother were used.

The Iganga Mayuge Health and Demographic Surveil-
lance System (IMHDSS) operates within the Iganga and 
Mayuge District in Eastern Uganda covering seven sub-
counties and 65 villages. The IMHDSS collects bi-annual 

data on basic demographic events (births, migration, 
marriage and deaths) of all individuals in the demo-
graphic surveillance area [40].

Dependent variable
The child’s immunisation status was the dependent vari-
able, and the information was either taken from the 
child’s welfare card or the mothers’ recall if the card 
was not available. The dependent variable had a binary 
outcome as to whether the child is fully immunised or 
not. A child was regarded as fully immunised when he/
she received all the basic vaccines according to age as 
required by the national schedule. Any child that misses a 
dose of the vaccine according to age was regarded as not 
fully immunised. Children without vaccination cards and 
whose mothers could not remember their vaccination 
status were also regarded as not immunised.

Independent variables
The area of residence (urban or rural) was the explana-
tory variable of interest and a stratifying variable.

The predisposing characteristics include the child’s 
sex, mother’s marital status, parent’s highest level of 
education attained, mother’s access to mass media and 
number of children in the family. In the analysis, the 
observations for the child’s sex were male or female. 
Marital status was represented as 1 = in union, 2 = not in 
union. The mother’s access to media information was 
also categorised and analysed as to whether the mother 
heard information about immunisation campaigns and 
whether she also heard information about newly intro-
duced vaccines (pneumococcal and rota vaccine).

Parents’ highest educational level attained includes 
both mother’s and father’s educational level. The obser-
vations include none (no education), primary, secondary, 
and tertiary. Finally, the enabling factors included the 
child’s place of birth, the child having a health card and 
parents’ occupation. The child’s place of birth was either 
in the hospital or outside the hospital. The parents’ occu-
pation includes both the mother and father and was rep-
resented as 1 = small home business, 2 = market vendors, 
3 = professional, 4 = other (farmer, unemployed etc.). For 
health card, it includes children with health card, chil-
dren without but has mother’s recall and children with-
out health card and no maternal recall.

A conceptual model first developed in the 1960s by 
Ronald M. Andersen was adopted in this study. This 
model aims at denoting the factors that lead to an indi-
vidual’s use of health services which is divided into three 
characteristics. The characteristics include predispos-
ing factors, enabling factors and need factors [41]. This 
model has been widely used in assessing the determining 
factors of health service utilisation (immunisation cover-
age as well) [27, 42, 43]. Therefore, this study modified 
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Anderson’s model to characterise its variable. Area of 
residence (rural/urban) was the explanatory variable of 
interest in this study as it was comparing the immunisa-
tion status of two residential settings. However, covari-
ates were classified and assessed as illustrated in the 
framework below (Fig. 1).

Data management and statistical analysis
Data was electronically collected on the Open Data Kit 
(ODK) platform. Preliminary data management including 
cleaning, manipulations and edits were done in Microsoft 
Excel and statistical analysis was done using Stata ver-
sion 16.1 software. Descriptive statistics were produced 
to summarise categorical variables that were presented as 
frequencies and percentages while continuous variables 
were presented as means and standard deviations. For 
coverage of individual vaccines, proportions with their 
95% confidence intervals were used to report vaccination 
coverage in both settlements.

A logistic regression model was fitted to analyse the 
relationship between multiple independent variables 
and the binary dependent variables (fully immunised). A 
child was classified as fully immunized if they received 
all the recommended vaccines at an appropriate age. A 
binomial distribution was adopted for the two possible 
outcomes either “fully immunised” (success) or “not 
fully immunised” (failure). Univariate logistic regression 
was conducted to establish the relationship between full 

immunisation status and each independent variable. Fur-
thermore, multivariate logistic regression was also con-
ducted to know the effect of the independent variables on 
the full immunisation coverage. The measures of associa-
tion in this analysis were odds ratios reported with a cor-
responding 95% confidence interval and the p-value were 
used to determine the precision of the estimate and the 
statistical significance.

Results
Descriptive characteristics of the participants
The total population of 1016 participants were studied 
and out of which, 544 participants live in the rural Iganga 
District and 472 participants are from the urban slums 
of Kampala city. The percentage of fully vaccinated chil-
dren in slums and that in rural district presented 53% of 
the children that participated in the study as shown in 
S3 Fig.  2. Slums had 48.9% of fully immunised children 
whilst rural areas had 43.20% as shown in Table 1.

As shown in Table  1, mothers in both settlements 
attained a secondary level of education of 55.5% and 
49.14% in rural and slums respectively. A small percent-
age of the rural dwellers were not educated (3.9%) as well 
as those living in the slums (6.7%). Similarly, most fathers 
from both settlements attained a secondary level of edu-
cation whilst only small percentages were not educated. 
A greater majority of the parents that participated were 
doing non-professional jobs (market vendor, small home 

Fig. 1 Modified Anderson’s behavioural model for healthcare utilisation. The variables are classified as predisposing characteristics, external environment 
and enabling factors. It shows how these factors influence the utilisation of health services (i.e. to be fully immunised)
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business, farming etc.) in both settlements. A consider-
able number of mothers (87% and 65% from both rural 
and slums respectively) were in a union and living with 
their spouses. However, rural settlers had more women 
in a union than women not in a union compared to the 
slum dwellers. A higher percentage of parents in both 
communities had not heard about messages on immuni-
sation campaigns and messages about the newly intro-
duced vaccines (poor access to mass media).

A higher percentage of rural dwellers had health cards 
as compared to their slums counterparts of 71% and 61% 
respectively. However, hospital births were more in the 
slums than the rural settings.

Comparing vaccination coverage in slums and rural 
settlements
The individual vaccine dose percentages and the vaccina-
tion dropout rate and the uptake of the new vaccines are 
shown in Table 2. Immunisation status for BCG, Polio0, 
Penta1, and Pneumo1 were high in both settlements. 
BCG had 97.9% coverage in slums and 99.5% coverage in 
rural areas. The slums had a higher coverage of 97.1% for 
Penta 1 and a lower coverage of 80.2% for Penta 3 indicat-
ing a dropout rate of 17%. Similarly, the rural area also 
had a dropout rate of 17% for the Pentavalent vaccine. In 
slums, pneumococcal vaccines had a coverage range of 
93.3% and 73.4% for pneumo 1 and 3 respectively indi-
cating a dropout rate of about 20%. The rural area had 
slightly lower percentages for pneumococcal vaccine. The 
percentages for Rota 1 were low and almost the same in 
both settlements. However, Rota 3 coverage was low in 
the slums (47.9%) and significantly lower in rural areas 
(7.5%). Generally, the Rota vaccine had a high dropout 
rate of 41%. The percentages for the measles vaccine 

Table 1 Description of study population
Characteristics Rural, n (%) Urban 

Slum, n 
(%)

Child received all vaccines recommended
No 309 (56.80) 241 

(51.06)

Yes 235 (43.20) 231 
(48.94)

Health card for the child available
Yes, seen 388 (71.32) 289 

(61.23)

Yes, not seen 150 (27.57) 150 
(31.78)

No 6 (1.10) 33 (6.99)

Where child was born
Hospital 371(68.20) 366(77.54)

Outside hospital 173(31.80) 106(22.46)

Mother’s Occupation
Small home business 135(25.19) 110(24.39)

Market vendor 32(5.97) 25(5.54)

Professional 49(9.14) 22(4.88)

Other(specify) 320(59.70) 294(65.19)

Father’s occupation
Small home business 54(10.25) 78(17.85)

Market vendor 54(10.25) 35(8.01)

Professional 143(27.13) 72(16.48)

Other 276(52.37) 252(57.67)

Sex of the child
Female 257(47.24) 243(51.48)

Male 287(52.76) 229(48.52)

Mother’s highest level of education
None 21(3.88) 31(6.68)

Primary 157(29.02) 142(30.60)

Secondary 300(55.45) 228(49.14)

Tertiary 63(11.65) 63(13.58)

Father’s highest level of education
None 10(2.18) 21(5.48)

Primary 45(9.83) 70(18.28)

Secondary 233(50.87) 171(44.65)

Tertiary 170(37.12) 121(31.59)

Marital status of child’s mother
Not in union 67(13.29) 116(25.44)

In union 437(86.88) 340(74.56)

Respondent has heard messages about 
immunisation campaign messages
Yes 152(29.63) 135(29.16)

No 361(70.37) 328(70.84)

Respondent has heard messages about 
new vaccines-pneumococcal and Rota
Yes 202(39.45) 23(4.98)

No 310(60.55) 439(95.02)
Abbreviation: n-number

Table 2 Coverage of individual vaccine doses comparing Urban 
slums and Rural area

Area of Residence
Individual doses Urban 

Slums 
coverage 
(%)

Rural 
cover-
age (%)

Overall, 
% (95% 
Confidence 
Interval)

BCG 97.9 99.5 98.9 (97.6–99.5)

Polio 0 87.5 90.1 88.2 (85.2–90.6)

Penta 1 97.1 91.4 92.7 (90.3–94.6)

Pneumo 1 93.9 89.6 89.8 (87.0–92.1)

Rota 1 71.5 70.8 67.6 (63.5–71.4)

Polio 3 78.7 70.9 72.1 (68.2–75.7)

Penta 3 80.2 74.3 74.6 (70.8–78.1)

Pneumo 3 73.4 72.1 70.1 (66.2–73.8)

Rota 3 47.9 7.5 26.4 (22.9–30.3)

Measles 53.8 44.4 48.7 (44.8–52.9)
Abbreviations: BCG – Bacillus of Calmette and Guerin; Penta – Pentavalent 
vaccine (Diphtheria, Pertussis, Tetanus, Haemophilus Influenza B, Hepatitis B); 
Pneumo – Pneumococcal Conjugate Vaccine (PCV); Rota – Rotavirus
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were 53.8% and 44.4% for the slums and rural areas 
respectively.

The logistic regression was fitted to assess the associa-
tion between the dependent variable (Full immunisation 
according to age) with the selected independent vari-
able. The results interpreted are only for the multivari-
ate model with no interaction terms as shown in Table 3. 
Children living in slums were 45% more likely to be fully 
immunised compared to their counterparts in rural set-
tings (aOR = 1.456; 95% CI:1.030–2.058, p-value = 0.033) 
and male children had a 21% higher chance of being fully 
immunised compared to females (aOR = 1.208; 95% CI: 
0.889–1.641, p-value = 0.227) but this was not statisti-
cally significant. Although not significant, children whose 
mothers were more educated had lower chances of being 
fully immunised compared to those whose mothers had 
no education at all. A similar pattern is observed for 
fathers’ education status. Mothers in any marital union 
were 31% less likely to have fully immunised Children 
compared to those not in a marital union (aOR = 0.692; 
95% CI: 0.455–1.053, p-value = 0.086) but was not statisti-
cally significant.

A caretaker hearing about immunisation campaigns 
did not increase the child’s chances of being fully immu-
nized while the Children whose caretaker had heard 
about new vaccines were more likely to be fully vacci-
nated. Children coming from larger families (more than 
seven children in a household) were less likely to be 
fully immunized compared to those whose families were 
smaller (less than 4). Children who did not have a health 
card but had mother’s recall of immunisation during the 
interview had higher chances of being fully immunized 
compared to those who had cards. Children born outside 
the hospital had lower chances (10% less likely) of being 
fully immunized compared to those born in the hospital 
(aOR = 0.991, 95%CI: 0.702–1.398, p-value = 0.957).

Discussions/analysis
This paper compared the state of immunisation coverage 
in the slums of Kampala the capital city of Uganda with 
coverage in the rural-based district of Iganga in Eastern 
Uganda for children aged of 0–23 months. Additionally, 
the study investigated how full immunisation status is 
influenced by a range of factors grouped as external envi-
ronment, predisposing, and enabling in nature. Just over 
half of the children (53%) were fully immunised against 
vaccine-preventable diseases which was considerably low 
compared to the global target of 90% coverage [44] which 
could be responsible for high morbidity and mortality 
rates among infants and children.

External environment (area of residence) influences a 
child’s full immunisation status
This study has shown that children living in slums had a 
higher chance of being fully immunised as compared to 
children in rural areas. This could be because slum dwell-
ers had a higher percentage of hospital deliveries. Stud-
ies have shown that children delivered at a health facility 
usually have a full immunisation status [6]. A similar 
finding was made in Nigeria where it was established that 
slum dwellers had better coverage than rural settlers [17]. 
A recent study in India comparing urban and rural areas 
showed a significant difference with urban areas having a 
higher coverage. The study further compared the slums 
with the rural area and concurred that slum dwellers had 
better coverage despite their poor socioeconomic status 
[18].

The higher chance of full immunisation in slums com-
pared to rural could also be due to the easier access to 
immunisation services in urban areas than the rural area 
as the rural settlements might be hard to reach. As dis-
cussed above, 20% of the rural settlers live more than 
5 km from a health facility. It could also be because slum 
settlers had information on new vaccines. Therefore, they 
might have education on information on immunisation 
and its importance.

Role of area of residence
Furthermore, full immunisation status for individual vac-
cines was also influenced by the child’s area of residence 
with children living in slums having a better coverage of 
the individual vaccines as compared to the rural dwellers. 
However, there was poor uptake of the 3rd doses of most 
vaccines in both settlements. This indicates a significant 
dropout rate of the vaccines. The study showed a huge 
gap (44% decline) in slum vaccine coverage between BCG 
birth dose vaccine (97,9%) and measles vaccine (53.8%) 
given at 9 months. A low uptake of measles vaccine at 
9 months is a challenge in obtaining full immunisation 
coverage. The reason in this study could be attributed 
to inadequate access to mass media as most mothers 
have not heard about immunisation campaigns. There-
fore, campaigns on vaccination need to be improved to 
improve parents’ consciousness of vaccine uptake. Simi-
lar results were seen in research done in the slums of Nai-
robi [19].

Likewise, a drop in coverage was noticed at 8.8%, 
16.9%, 20.5% and 23.6% from the first to the 3rd dose of 
Polio vaccine, Penta, Pneumo and Rota vaccines respec-
tively. The rural areas even had a higher dropout rate in 
the individual vaccines mentioned. A similar problem 
has been seen in rural Hoima District, Uganda show-
ing a low coverage of measles as compared to the BCG 
birth dose vaccine and a dropout rate of 28.5% on DPT 
(between DPT 1 and 3) [21]. These high dropout rates 
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Table 3 Univariate and multivariate logistic regression model for full immunisation with selected determinants
Full Immunisation OR (95% CI) p-value aOR(95% CI) p-value
EXTERNAL FACTORS
Area of residence
Rural Reference Reference

Urban Slum 1.260 (0.984–1.615) 0.048 1.456 (1.030–2.058) 0.033
PREDISPOSING FACTORS
Sex
Female Reference Reference

Male 1.317 (1.028–1.687) 0.029 1.208 (0.889–1.641) 0.227

Mother’s educational level
None Reference Reference

Primary 0.796 (0.441–1.437) 0.450 1.179 (0.540–2.571) 0.680

Secondary 0.682 (0.385–1.208) 0.190 0.881 (0.409–1.911) 0.754

Tertiary 0.602 (0.314–1.154) 0.127 0.747 (0.310–1.803) 0.517

Father’s educational level
None Reference Reference

Primary 0.704 (0.317–1.562) 0.388 0.840 (0.332–2.128) 0.713

Secondary 0.710 (0.340–1.478) 0.360 0.971 (0.407–2.321) 0.948

Tertiary 0.665 (0.316-1.400) 0.283 0.960 (0.387–2.381) 0.929

Mother’s marital status
Not in union Reference Reference

In union 0.743 (0.538–1.026) 0.071 0.692 (0.455–1.053) 0.086

Heard about immunisation Campaigns
Yes Reference Reference

No 1.257 (0.952–1.660) 0.107 1.224 (0.846–1.772) 0.283

Heard about new vaccines
Yes Reference Reference

No 0.950 (0.705–1.281) 0.737 0.829 (0.548–1.254) 0.375

Total children
1–3 Reference Reference

4–7 1.223 (0.900-1.663) 0.199 1.388 (0.946–2.041) 0.096

8–12 0.772 (0.250–2.381) 0.652 0.553 (0.096–3.197) 0.508

ENABLING FACTORS
Health card
Yes, seen Reference Reference

Yes, not seen 1.372 (1.045–1.803) 0.023 1.192 (0.851–1.672) 0.307

No 1.538 (0.805–2.940) 0.193 1.376 (0.569–3.325) 0.479

Child’s place of birth
Hospital Reference Reference

Outside hospital 1.062 (0.806-1.400) 0.669 0.991 (0.702–1.398) 0.957

Mother’s occupation
Small home business Reference Reference

Market vendor 2.661 (1.466–4.830) 0.001 1.976 (0.966–4.044) 0.062

Professional 1.348 (0.792–2.295) 0.272 1.592 (0.806–3.147) 0.181

Other 1.345 (0.994–1.818) 0.054 1.369 (0.942–1.988) 0.099

Father’s occupation
Small home business Reference Reference

Market vendor 1.524 (0.887–2.621) 0.127 1.716 (0.829–3.552) 0.146

Professional 1.296 (0.835–2.011) 0.247 1.858 (1.046–3.297) 0.034
Other 1.281 (0.869–1.887) 0.211 1.641 (0.997–2.702) 0.051
Abbreviations: OR- odds ratio, aOR-adjusted odds ratio
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and gaps indicate a high prevalence of missed opportu-
nities in childhood vaccination which is a global public 
health concern and an obstacle to attaining the Sustain-
able Development Goal of reducing child mortality. The 
knowledge of parents on the importance of immunisa-
tion is the key driver in achieving full immunisation. The 
uptake of new vaccines in both settings was also assessed 
and there was significantly low coverage of Pneumococ-
cal vaccine and Rota vaccine with worse uptake in the 
rural area. This could be due to the poor dissemination of 
messages on the availabilities of immunisation services in 
the communities and the importance of having children 
take them. Both slums and rural areas need promotions 
and activities geared towards educating mothers on the 
importance of having their children receive all the vac-
cines on time. The lack of sensitization which is shown 
as parents not having adequate knowledge of childhood 
immunisation might be an important factor in both poor 
uptake of new vaccines and the high dropout rate of the 
other vaccine.

One might expect slums to have a better full childhood 
immunisation coverage than the rural areas as it is in the 
urban area and we can argue that it should be closer to 
healthcare resources. However, the evidence presented 
in this study shows the contrary. The slum dwellers are 
marginalised and have little to no access to services. Due 
to the rapid urbanisation of Kampala city, many peo-
ple searching for better livelihood tend to live in slums 
as it is more affordable and accessible for the poor and 
unemployed [45]. There is no plan in place to organ-
ise the needs of the slum dwellers. The lack of services 
and individual attitudes become contributing factors to 
poor full-childhood immunisation in slums as the pur-
pose of living shifts to daily survival instead of providing 
the merits of responsible and organised living, planning, 
compliance and proper service delivery [46]. This can be 
a leading factor in hindering progress in achieving good 
health. Therefore both slums and rural areas have a very 
low uptake of childhood vaccines.

Predisposing factors to attaining full immunisation status
Continuing with the predisposing factors, it showed that 
male children tend to be fully immunised compared to 
female children. The mother’s marital status was not sta-
tistically significant in this study. However, other stud-
ies have shown the contrary that married women tend 
to have their children fully immunised as well. This is 
because married women tend to have better healthcare-
seeking behaviour [47, 48]. Moreover, the involvement of 
the partner could contribute to the financial support and 
the utilisation of healthcare.

Enabling factors to attain full immunisation status
Finally, the enabling factors were mostly associated with 
full immunisation. Children without health cards had a 
higher chance of full immunisation. Children reported 
not having a health card but received immunisation 
could be because of a recall bias of the parents. The find-
ings further suggest that parents’ educational attainment 
had no impact on full immunisation and that could be 
the reason why mothers that were market vendors had 
higher chances of immunising their children compared 
to those in a professional job. This could be because the 
market vendors are self-employed and can therefore have 
time to immunise their children.

Limitations of this study
A limited set of variables were used to study the determi-
nants of immunisation coverage. Factors such as mother’s 
antenatal visits could not be assessed. Maternal recall 
was used to determine whether a child was fully immun-
ised or not and this increases the chances of recall bias in 
the study. Unlike a longitudinal study, the data was col-
lected at one point in time. With this type of study, we 
cannot prove causality [35].

Conclusion and recommendation
We have found out that the low full immunisation cover-
age in this study was mainly attributed to the residence of 
the child and the occupation of the parents. However, lack 
of education and poor access to messages on immunisa-
tion (inadequate access to mass media) are also contrib-
uting factors. Other factors that can be studied further 
could be related to poor supply chain, poor healthcare 
delivery system, and religious and cultural beliefs. There-
fore, policies on improving the education of the popula-
tion on the importance of immunisation need to target 
these populations to improve their immunisation cover-
age. Immunisation programs can be done through the 
improvement of primary health care facilities, training 
more staff and improving awareness by broadcasting on 
radios, television and announcing in markets/open places 
where people gather. These will improve access to infor-
mation and thereby improve knowledge of the impor-
tance of immunisation which is an important factor in 
determining a child’s immunisation status [49]. Immuni-
sation processes should also include integrating maternal 
and child health services to improve hospital deliveries, 
having health cards and immunising children.
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