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Abstract
The vaccination report by the Sanitary Commission of Bengal (1887–1898) highlights persistent gender disparities in small-
pox immunization efforts during colonial Bengal, with males consistently receiving higher vaccination rates than females. 
This inequity was most pronounced in urban centres like Calcutta, where cultural norms, caste hierarchies, and logistical 
barriers further marginalized women. In contrast, rural areas occasionally demonstrated closer gender parity, facilitated by 
vaccination practices aligning with local traditions. The absence of female vaccinators, especially in urban areas, compounded 
these disparities, limiting women’s access to healthcare due to societal norms around modesty and gender segregation. Con-
textual analysis reveals that public health initiatives of the period failed to address gender-specific barriers, perpetuating 
systemic inequities. Resistance among urban elites, including the Hindu bhadralok, often stemmed from mistrust of colonial 
interventions, concerns over ritual purity, and global influences like Victorian England’s antivaccination movements, which 
framed vaccination as a violation of personal autonomy. Rural programs, however, engaged local leaders and incorporated 
culturally sensitive practices, resulting in greater acceptance among women. This study situates these findings within a 
global and historical framework, emphasizing the long-term consequences of gender inequities on public health outcomes. 
It underscores the need for gender-sensitive policies, community engagement, and equitable resource allocation in healthcare 
systems. By exploring these historical trends, this research offers valuable lessons for addressing contemporary challenges 
in achieving healthcare equity.
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1  Introduction

Smallpox, a highly contagious and deadly disease, posed 
a significant public health challenge in the nineteenth 
century. Efforts to combat the disease through vaccina-
tion represented one of colonial India’s earliest large-scale 
public health initiatives. The Sanitary Commission Report 
for Bengal on the working of the Vaccination Department 
(1887–1898) documents these efforts in remarkable detail, 
offering a comprehensive view of the organizational struc-
ture, operational strategies, and socio-cultural dynamics 
that shaped smallpox vaccination programs across Bengal. 
The report captures over a decade of vaccination initiatives, 

providing critical insights into the achievements and chal-
lenges of managing public health in a diverse and expansive 
colonial province. The smallpox vaccination program was 
administered through a government-funded, licensed, and 
municipal network, with Bengal divided into operational cir-
cles such as Calcutta, Behar, Ranchi, and Eastern Bengal. 
Each circle was overseen by superintendents and supported 
by a hierarchical staff of inspectors, vaccinators, and other 
personnel. Vaccination efforts were carried out in urban 
and rural areas, with strategies tailored to each region’s 
unique logistical and demographic challenges. Despite these 
organized efforts, the program faced significant obstacles, 
including logistical difficulties in vaccine storage, cultural 
resistance to vaccination, and disparities in access to immu-
nization services.

Among the most striking observations from the report is 
the persistent gender disparity in vaccination rates. While 
smallpox affected males and females equally, the data reveal 
that males were consistently vaccinated at higher rates than 
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females across all vaccination circles. This trend was par-
ticularly pronounced in urban centres like Calcutta, where 
females were significantly underrepresented in vaccina-
tion coverage. For example, in 1889–90, males in Calcutta 
accounted for 58.28% of vaccinations, compared to 41.71% 
for females. This pattern contrasts with rural areas, where 
the gender gap, although still present, was narrower. Such 
disparities raise important questions about the socio-cultural 
norms, family decision-making dynamics, and administra-
tive practices that influenced vaccination access during this 
period.

The report also highlights the broader context of pub-
lic health administration in colonial Bengal. Vaccination 
efforts were influenced by a variety of factors, including 
economic priorities, public scepticism, and the challenges 
of implementing health programs across a highly stratified 
and diverse population. Urban centres like Calcutta faced 
unique challenges, with administrative complexity and high 
population density exacerbating disparities. At the same 
time, rural areas struggled with logistical barriers, such as 
limited infrastructure and widespread resistance rooted in 
traditional beliefs.

Vaccination efforts in colonial India, as discussed in 
David Arnold’s Colonizing the Body: State Medicine and 
Epidemic Disease in Nineteenth-Century India, highlighted 
significant gender disparities driven by cultural, social, and 
logistical factors. Unlike tikādārs (local traditional inocula-
tors), vaccinators were strangers to the community, result-
ing in mistrust, which disproportionately affected females. 
Mothers were often hesitant to allow their young daughters 
to undergo vaccination, particularly as vaccinators targeted 
infants under a year old, a practice considered unsuitable 
for such young children. Concerns about the "evil eye" 
and doubts about vaccination’s effectiveness compared to 
traditional inoculation (variolation), believed to offer life-
long immunity, further discouraged participation (Arnold, 
1993a, 1993b, p. 127). Additionally, traditional inocula-
tion practices, as described by Holwell, involved specific 
body parts for males and females, with females inoculated 
on areas requiring less exposure, reflecting societal norms 
about modesty and contributing to the resistance toward 
vaccination by male vaccinators (Holwell, 1767, p. 16). A 
major barrier was the discomfort caused by male vaccina-
tors performing procedures on post-pubertal women, which 
clashed with societal norms regarding modesty and gender 
segregation. Although female vaccinators were introduced 
in the 1880s to address this issue, their numbers remained 
extremely limited and were largely confined to urban areas. 
By 1935, there were still only 82 female vaccinators across 
all of British India, leaving rural women particularly under-
served. As Arnold notes, these cultural and logistical chal-
lenges compounded existing societal biases, resulting in sig-
nificantly lower vaccination rates among females compared 

to males, particularly in urban centres like Calcutta. (Arnold, 
1993a, 1993b, pp. 142–143).

Smallpox vaccination in colonial India faced significant 
gender disparities due to cultural norms, logistical barriers, 
and societal resistance. Traditional smallpox inoculation, 
supported by influential Brahmin inoculators, hindered 
vaccination adoption, while the purdah system restricted 
women’s access to male vaccinators (Samanta, 2017, p. 86; 
James, 1909, p. vi). The lack of female vaccinators further 
marginalized women, particularly in rural areas, where cul-
tural restrictions were stricter. High costs and reliance on 
unskilled vaccinators added to the challenges, leaving many 
women unvaccinated and highlighting systemic inequities 
(Samanta, 2017, p. 86).1 Along with that, rumours and preju-
dices further exacerbated gender disparities in smallpox vac-
cination. In 1878, during a smallpox outbreak in Lahore, a 
rumour spread among the urban poor that the government 
had ordered native women to be vaccinated on their breasts 
instead of their arms, fuelling fear and resistance to vaccina-
tion (Samanta, 2017, p. 86;). 2 Such misinformation, com-
bined with societal norms and cultural sensitivities, made 
women particularly reluctant to participate in vaccination 
programs, further widening the gender gap.

Urban females were significantly less vaccinated than 
their rural counterparts from 1887 to 1898 due to pro-
nounced cultural, social, and logistical barriers. In urban 
areas like Calcutta, rigid caste hierarchies and concerns over 
arm-to-arm vaccination, perceived as ritually polluting, par-
ticularly among Hindus, discouraged participation. Urban 
elites, including the Hindu bhadralok, often resisted colo-
nial health measures, viewing them with suspicion and as 
threats to their traditions. The lack of female vaccinators and 
separate facilities for women in urban vaccination programs 
further restricted access for urban females. In contrast, rural 
communities, less bound by these rigid hierarchies, showed 
greater acceptance, especially with the use of animal lymph, 
like buffalo lymph, which aligned more closely with local 
customs. Rural vaccinators also engaged with local lead-
ers and traditions, improving trust and participation among 
women (Harrison, 1994, pp. 83–90).

In late 19th-century Calcutta, urban females were sig-
nificantly less vaccinated than their rural counterparts, 
reflecting both local cultural factors and possible influences 
from global movements like the English antivaccination 
campaigns. In England, women, particularly working-class 
mothers, resisted compulsory smallpox vaccination laws, 
framing them as violations of bodily autonomy and paren-
tal rights, while linking their opposition to broader feminist 
struggles (Durbach, 2002, p. 61). This feminist resistance, 
which challenged male-dominated decision-making, may 
1  The Indian Medical Records, vol. LII, Feb. 1932, p. 42.
2  Oman John Campbell, Cults, Customs and Superstitions of India, 
Delhi: Vishal Publishers, 1972.
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have resonated with the upper-class Hindu bhadralok of 
Calcutta, who often viewed colonial health interventions 
with suspicion. In Calcutta, rigid caste norms and objections 
to arm-to-arm vaccination as ritually impure compounded 
these concerns, leading to significant resistance among 
urban elites. The lack of female vaccinators and dedicated 
facilities for women further restricted urban female partici-
pation. In contrast, rural areas were less influenced by these 
elite-driven ideologies. They were more receptive to vac-
cination programs, particularly when animal lymph, rather 
than human-derived lymph, was used, aligning better with 
local customs. These factors highlight how local traditions 
and potential external influences contributed to lower vac-
cination rates among urban females in Calcutta compared to 
their rural counterparts.

This manuscript examines the gender-based disparities in 
smallpox vaccination documented in the Sanitary Commis-
sion Report for Bengal, with a specific focus on Calcutta as 
a case study. By analyzing vaccination rates and associated 
social factors, this study seeks to uncover the socio-cultural 
and administrative influences that shaped public health prac-
tices during the colonial era. The findings aim to contribute 
to a deeper understanding of historical public health ineq-
uities and their implications for contemporary healthcare 
access and equity discussions. Understanding these histori-
cal patterns provides valuable lessons for addressing the 
enduring challenges of achieving gender-equitable health-
care in modern public health systems.

2 �  Transition to Triennial Reporting (1887–
1890)

According to Government of India Order No. 28—1529 95, 
dated July 15, 1887, the Vaccination Report—previously 
submitted annually—was restructured to be delivered as a 
detailed triennial review, beginning with the period from 
1887 to 1890. In the interim years, only brief notes and sta-
tistical summaries were to be provided. This shift marked a 
significant transition in the administrative approach to docu-
menting public health efforts, allowing for a more compre-
hensive analysis of vaccination progress and challenges over 
a three-year span. During the triennial period of 1887–90, 
the Vaccination Department in Bengal saw notable changes 
in leadership and organizational structure. Initially, under 
the direction of Dr. Lidderdale, who led the department from 
the beginning of this period until August 5, 1888, the depart-
ment was temporarily overseen by Dr. D.D. Cunningham 
upon Lidderdale’s departure for furlough and retirement. 
Subsequently, Dr. W.H. Gregg assumed permanent lead-
ership as Sanitary Commissioner of Bengal, under whose 
guidance this report has been compiled (Gregg, 1890, p. 1).

For vaccination administration, Bengal was strategi-
cally divided into seven operational circles: Calcutta; the 
Metropolitan Circle (comprising the districts of Burdwan, 
Bankura, Birbhum, Midnapore, Hughli and Serampore, 
Howrah, 24-Pergunnahs, Nuddea, Jessore, Khulna, and 
Murshidabad); the Ranchi Circle (comprising the districts 
of Hazaribagh, Lohardugga, Singbhum, Manbhum, and the 
Political States of Chota Nagpore); the Darjeeling Circle 
(comprising the districts of Dinajpur, Maldah, Rajshahye, 
Rungpore, Bogra, Pubna, Darjeeling, Julpiguri, and 
Purneah); the Sonthal Pergunnahs Circle (comprising the 
districts of Monghyr, Bhagalpore, and Sonthal Pergunnahs); 
the Eastern Bengal Circle (comprising the districts of Dacca, 
Faridpur, Baokerganj, Mymensing, Tipperah, Chittagong, 
and Noakhali); the Orissa Circle (comprising the districts of 
Cuttack, Puri, and Balasore, along with the Tributary States 
of Orissa); and the Behar Circle (comprising the districts 
of Patna, Gya, Shahabad, Mozufferpore, Durbhunga, Sarun, 
and Chumparun). Each circle, except for the standalone Cal-
cutta Circle, encompassed multiple districts and was man-
aged by a Superintendent of Vaccination. Several Deputy 
Superintendents and a dedicated team of inspectors and vac-
cinators supported the Superintendent. This division enabled 
a region-specific approach, tailored to the distinct needs and 
scale of each area (Gregg, 1890, p. 2).

Vaccination efforts were implemented under three pri-
mary systems: the government-paid agency system, the 
license system, and the municipal system. The Superin-
tendent and inspection staff managed both government 
and licensed operations, while municipal vaccination pro-
grams fell under the authority of Civil Surgeons and Civil 
Medical Officers. In outlying municipalities, the Circle 
Superintendent maintained oversight. Vaccination activi-
ties aligned with the official year but were concentrated 
between September and March, with April to August desig-
nated recess months. This seasonal approach was intended 
to sustain lymph supplies and prepare for potential smallpox 
outbreaks.

Throughout the triennial period of 1887–90, the personnel 
in charge of Bengal’s vaccination circles remained largely 
consistent, except for the Darjeeling and Sonthal Pergunnahs 
Circles. However, significant fluctuations occurred within 
the subordinate ranks across various circles. One notable 
change was the increase in inspectors and paid vaccinators 
within the Calcutta Circle, contrasted by a decrease in the 
Metropolitan Circle’s inspectors and government vaccina-
tors. This shift was attributed to the 1889 amalgamation of 
Calcutta’s suburbs with the main town, streamlining admin-
istrative oversight. The Ranchi Circle experienced minor 
changes in staffing levels, which were deemed negligible 
and required no additional explanation. In Darjeeling, the 
substantial rise in staffing during 1889–90 resulted from the 
merger of the Sonthal Pergunnahs Circle into the Darjeeling 
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Circle, a consolidation approved by the Government of 
Bengal to enhance administrative efficiency. Additionally, 
in the Eastern Bengal Circle, a marked extension of the 
licensed vaccination system led to a reduction in govern-
ment vaccinators but an increase in Deputy Superintendents, 
inspectors, and licensed vaccinators. Similar expansions of 
licensed vaccination operations in the Orissa Circle caused 
increases in both inspectors and licensed vaccinators. Lastly, 
the steady rise in personnel within the Behar Circle reflected 
the government’s protection of newly designated areas and 
the progressive introduction of licensed vaccination to dis-
tricts previously served exclusively by government agencies 
(Gregg, 1890, pp. 2–3).

Throughout the triennial period of 1887–90, the overall 
number of vaccination operations fluctuated across Bengal’s 
vaccination circles, showing a decrease in 1889–90 com-
pared to 1888–89, but an increase relative to 1887–88. This 
decline in 1889–90 was most notable in the Metropolitan and 
Eastern Bengal Circles, primarily due to reductions in staff-
ing and, in the case of the Metropolitan Circle, a decrease in 
the operational area covered. Conversely, the Calcutta and 
Darjeeling Circles recorded substantial increases in vaccina-
tion operations during 1889–90. This rise was attributed to 
the administrative amalgamation of Calcutta’s suburbs into 
the Calcutta Circle and the Sonthal Pergunnahs Circle into 
the Darjeeling Circle, both undertaken to streamline opera-
tions and improve coverage. Examining the average number 
of vaccinations performed per vaccinator reveals significant 
yearly variations within individual circles. Nevertheless, the 
province-wide vaccination rate, whether calculated with or 
without municipal operations, remained relatively steady 
over the three years, reflecting an overall stability in vac-
cination efforts across Bengal despite regional fluctuations 
(Gregg, 1890, p. 3).

Over the triennial period from 1887 to 1890, the total 
number of successful secondary vaccinations consistently 
increased each year, particularly in 1889–90. However, there 
was a decline in successful primary vaccinations during 
this final year compared to 1888–89. This drop in primary 
vaccination numbers and their subsequent success rates 
in 1889–90 has been attributed to a shortage of available 
subjects, though this explanation is considered insufficient 
regarding primary vaccinations, as noted in paragraph 18 of 
the report (Gregg, 1890, pp. 4–5). The steady rise in primary 
and secondary vaccinations within municipal areas can be 
traced to the annual increase in municipalities participating 
in vaccination efforts. Although the success rate of primary 
vaccinations in municipalities was slightly lower than that in 
rural circles, it was still deemed satisfactory. However, the 
reported success rate for secondary vaccinations in munici-
palities—at 64 percent—appears improbably high, suggest-
ing that many of these cases were mistakenly classified as 
secondary when they were primary or that success rates were 

inaccurately recorded. In contrast, the success rate for sec-
ondary vaccinations in rural areas was approximately 34 
percent, which is likely a more accurate reflection of actual 
conditions.

Throughout the triennial period of 1887–90, licensed vac-
cinators conducted the majority of vaccination operations, 
largely due to their significantly greater numbers compared 
to government and municipal vaccinators. Despite perform-
ing fewer total operations than licensed vaccinators, gov-
ernment vaccinators demonstrated notably higher individ-
ual productivity. On average, each government vaccinator 
completed approximately 1,475 operations over the three-
year period. In contrast, licensed vaccinators averaged 671 
operations per person, and municipal vaccinators averaged 
only 374. These figures indicate a more intensive work rate 
among government vaccinators, who led in operational effi-
ciency despite their smaller numbers compared to licensed 
personnel (Gregg, 1890, p. 5).

The annual reports for 1890–91 and 1891–92, submitted 
by Surgeon-Major W.H. Gregg, highlight ongoing vacci-
nation efforts in Bengal during this period, following the 
comprehensive triennial report covering 1887–90. In his 
1890–91 report, Gregg noted delays in compiling statisti-
cal returns due to the late submission of data from several 
municipalities, emphasizing the administrative challenges 
of coordinating vaccination documentation across diverse 
regions. Despite these obstacles, the report provided key 
insights into the continued implementation of vaccination 
programs under the guidelines established by the Gov-
ernment of India’s Order No. 28–1579—95, dated July 
15, 1887. The 1891–92 report continued to document the 
progress of vaccination initiatives, focusing on maintain-
ing coverage levels, addressing logistical challenges, and 
adapting to the administrative framework outlined in previ-
ous triennial reviews. These reports underscored the ongoing 
commitment of the Vaccination Department to public health 
in Bengal while highlighting the need for improved coordi-
nation and timely data submission to support more efficient 
reporting and analysis.

3 � Striking observations on gender disparities 
in vaccination (1887–92) in seven 
operational circles under Surgeon‑Major 
W.H. Gregg

One of the most notable findings in the report is the consist-
ent gender disparity in vaccination coverage over the trien-
nial period. Data reveals that, year after year, males received 
vaccination at a significantly higher rate than females, with 
males consistently representing a larger proportion of the 
vaccinated population. This pattern underscores a clear gen-
der gap in public health protection, indicating that males 
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were prioritized or had greater access to vaccination services 
compared to females across all vaccination circles during 
this period (Gregg, 1890, p. 5).

In 1887–88 and 1888–89, vaccination data across Ben-
gal’s circles reveal a consistent gender disparity, with males 
receiving a higher proportion of vaccinations than females. 
In 1887–88, Calcutta showed the largest gap, with 55.44% of 
vaccinations administered to males compared to 44.55% to 
females. Similarly, the Orissa Circle reported 53.35% male 
and 46.64% female vaccinations. Other circles, such as the 
Metropolitan, Ranchi, and Behar Circles, exhibited narrower 
gaps, with male vaccination rates around 51% and female 
rates near 48%. This trend persisted into 1888–89, where 
Calcutta again recorded the largest difference, with 55.59% 
male vaccinations compared to 44.4% for females. Other 
circles, including the Metropolitan, Ranchi, Darjeeling, and 
Eastern Bengal, showed male vaccination percentages rang-
ing from 51.45% to 52.11%. Notably, the Behar Circle in 
1888–89 had the narrowest gap, with males accounting for 
50.43% of vaccinations and females 49.56%, nearly achiev-
ing parity. These figures consistently highlight gender-based 
discrepancies in vaccination coverage, with males receiv-
ing preferential access or increased outreach across most 
regions, reflecting broader socio-cultural and logistical fac-
tors influencing public health initiatives at the time. Fig-
ures 1 and 2 below represent the data for these years.

The Sanitary Commission Report for Bengal indicates 
that after 1889, the Sonthal Pergunnahs Circle was amal-
gamated with the Darjeeling Circle. This administrative 

change, sanctioned by the Government of Bengal, aimed to 
improve the region’s management and supervision of vac-
cination efforts. The merger resulted in a significant increase 
in the working establishment of the Darjeeling Circle during 
1889–90, reflecting a consolidation of resources and efforts 
to streamline vaccination administration. This adjustment 
was part of broader efforts to optimize the functioning of 
vaccination circles across Bengal (Gregg, 1890, p. 3).

From 1889 to 1892, vaccination data across Bengal’s 
circles demonstrate a consistent gender disparity, with 
males receiving a slightly higher proportion of vaccina-
tions than females. Calcutta reported the most pronounced 
gap, with male vaccination rates at 58.28% in 1889–90 and 
58.72% in 1890–91, before slightly declining to 56.36% 
in 1891–92. In contrast, circles such as Ranchi and Dar-
jeeling & Sonthal Pergunnahs maintained narrower gender 
gaps, with male rates hovering around 51% and female rates 
close to 49%. The Orissa Circle showed a notable increase 
in male vaccinations, rising from 50.66% in 1889–90 to 
54.01% in 1891–92, reflecting a widening gender gap over 
time. Meanwhile, the Eastern Bengal Circle exhibited rela-
tive consistency, with male vaccination rates around 51%. 
The Metropolitan and Behar Circles showed similar trends, 
maintaining near parity compared to other regions. These 
figures highlight both regional disparities and persistent 
gender-based inequities in vaccination efforts. This trend is 
visually depicted in Fig. 2, providing a clear representation 
of the data across these years (Gregg, 1890, p. 5; 1891, p. 
5; 1892, p. 4).

Fig. 1   Percentage share of different circles in terms of total vaccination in males & females in the year 1887–88 and 1888–89 (Gregg, 1890, p. 5)
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4 � Urban–rural divide in female vaccination 
rates: lower coverage among urban females 
(1887–1892)

The biennial period from 1887 to 1889 reveals notable 
regional disparities in female vaccination rates across vari-
ous circles in Bengal, highlighting differences in gender 
distribution within public health efforts. Each year shows 
variations among circles, with certain areas achieving closer 
gender parity while others exhibit a more pronounced gap 
in female vaccination coverage. For example, in 1887–88, 
the Behar Circle led in female vaccinations with 48.68%, 
in contrast to Calcutta’s significantly lower rate of 44.55%. 
Similarly, the Metropolitan Circle and the Sonthal Pergun-
nahs Circle followed closely with 48.52% and 48.44%, 
respectively. The Orissa Circle reported the lowest female 
vaccination rate, with only 46.64% of vaccinations admin-
istered to females. In 1888–89, Behar again reported the 
highest female vaccination rate at 49.56%, indicating near 
parity in gender distribution for that area. The Orissa Circle 
followed closely with 48.56% of vaccinations administered 
to females. Meanwhile, Calcutta had the lowest female vac-
cination rate at 44.4%, suggesting a more significant gender 
gap in this urban centre. Other circles, including the Met-
ropolitan and Ranchi Circles, reported female vaccination 
rates ranging between 48 and 49%, maintaining a modest 
variability in coverage. The overall range in female vaccina-
tion rates expanded slightly between 1887–88 and 1888–89, 
from a 4% difference to approximately 5%. These trends 
underscore a consistent urban–rural divide, particularly 

affecting urban centres like Calcutta, which persistently 
recorded the lowest rates. This data highlights the need for 
a more inclusive vaccination approach that addresses gender 
disparities across Bengal’s diverse regions. These findings 
are visually represented in Fig. 3.

From 1889 to 1892, female vaccination rates across 
Bengal’s circles revealed notable regional differences. In 
1889–90, the Orissa Circle reported the highest female vac-
cination rate at 49.33%, while Calcutta recorded the low-
est at 41.71%. This trend persisted in 1890–91, with the 
Ranchi Circle leading at 48.91%, closely followed by the 
Darjeeling & Sonthal Pergunnahs Circle at 48.61%. Cal-
cutta remained the lowest at 41.27%, reflecting a persistent 
gender gap in urban vaccination coverage. By 1891–92, the 
Ranchi Circle reported the highest female vaccination rate 
at 49.07%, while Orissa saw a decline, recording the lowest 
rate at 45.98%. These figures highlight the regional variabil-
ity in female vaccination efforts, with urban areas like Cal-
cutta consistently trailing behind, while rural and combined 
circles like Ranchi and Darjeeling & Sonthal Pergunnahs 
maintained relatively higher rates. The trends underscore the 
influence of local socio-cultural and administrative factors 
on vaccination access. This data is summarized in Fig. 4 
below, offering a clear visual representation of these patterns 
(Gregg, 1890, p. 5, 1891, p. 5 and 1892, p. 4).

In summary, the vaccination data from 1887 to 1892 
across Bengal’s administrative circles, under the leadership 
of Surgeon-Major W.H. Gregg, illustrates persistent gen-
der disparities, with females consistently receiving lower 
vaccination rates compared to males. As an urban center, 
Calcutta exhibited the lowest female vaccination rates each 

Fig. 2   Percentage share of 
different circles in terms of total 
vaccination in males & females 
in the year 1889–90, 1890–91, 
and 1891–92
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year, further widening the urban–rural divide in access 
and coverage. At the same time, regions such as Behar and 
Orissa demonstrated a closer balance in gender vaccination 

rates, Calcutta’s significant shortfall highlights underlying 
social and logistical challenges that limited female participa-
tion in public health programs during Gregg’s tenure. These 

Fig. 3   Percentage share of different circles in terms of total vaccination in females in the year 1887–88 and 1888–89 (Gregg, 1890, p. 5)
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findings underscore the need for a more equitable approach 
in historical public health initiatives, recognizing the barri-
ers that may have limited access for specific demographics. 
Addressing these gaps would have required focused strate-
gies to ensure that vaccination programs reached females 
as effectively as males, highlighting an important area for 
reflection in colonial and modern public health policy.

5 � Leadership transition from W.H. Gregg 
to H.J. Dyson and administrative reforms 
in Bengal’s vaccination efforts (1892–1898)

The late 19th-century vaccination efforts in Bengal, as 
chronicled in the Sanitary Commission Reports, underwent 
significant administrative shifts, particularly in leadership, 
during a crucial period of reorganization and operational 
challenges. In 1892–93, at the time of submitting the trien-
nial report covering 1890–93, Surgeon-Lieutenant-Colonel 
W.H. Gregg, who had been in charge of the Vaccination 
Department since 1888, went on extended sick leave. This 
led to Surgeon-Captain H.J. Dyson stepping in as the Offici-
ating Sanitary Commissioner of Bengal and submitting the 
1890–93 report, marking a transitional phase in the depart-
ment’s leadership. Gregg resumed charge briefly, oversee-
ing the compilation of the annual reports for 1893–94 and 
1894–95, before permanently stepping down in 1895 due to 
health issues (Dyson, 1893, p. 1).

Dyson formally succeeded Gregg as the Sanitary Com-
missioner in 1895, taking over during a period marked by 
administrative reforms and logistical challenges. Dyson 
submitted the triennial report for 1893–96, followed by 
the annual reports for 1896–97 and 1897–98. These reports 
highlight the ongoing efforts to improve vaccination effi-
ciency under the reorganization initiated during Gregg’s 
tenure in 1892–93. One major reform involved transferring 
the executive supervision and control of vaccination efforts 
to Civil Surgeons, who became Superintendents of Vacci-
nation. This change aimed to address the limitations of the 
earlier system, where Deputy Superintendents managed vast 
areas, rendering effective oversight difficult. By reducing the 
supervisory areas to district-level units, the reform sought to 
enhance coordination with District Magistrates and ensure 
better protection against smallpox (Dyson, 1893, pp. 1–2).

Gregg’s reports for 1893–94 acknowledged the chal-
lenges of the ongoing transition, including delays in com-
piling district returns, discrepancies in data, and the lack 
of figures from certain regions like the Tributary States of 
Orissa. Rural vaccination operations remained a persistent 
issue, as understaffed and poorly supervised areas often 
provided inaccurate or inflated vaccination success rates. 
Gregg observed that vaccinators frequently suppressed 
unsuccessful cases due to fear of scrutiny from inspecting 

officers, further complicating the reliability of official 
records (Gregg, 1894, p. 1).

The transition from Gregg to Dyson as a temporary 
leader highlighted the department’s operational continuity 
and administrative complexities. While Gregg resumed his 
duties briefly in 1893, his health necessitated his eventual 
departure in 1895, and Dyson formally succeeded him as 
Sanitary Commissioner. Dyson’s tenure continued to address 
the issues arising from the 1892–93 reorganization, such as 
the inadequate number of Deputy Sanitary Commissioners 
to inspect rural vaccination operations. Rural tracts often 
remained under the unchecked supervision of subordinate 
staff, raising concerns about the accuracy of vaccination 
returns and the quality of the work conducted in remote 
areas. Furthermore, the reports from this period highlight 
other administrative hurdles, such as late submissions of 
annual returns by district officials and discrepancies in 
reported vaccination outcomes. Dyson observed that vac-
cinators often suppressed data on unsuccessful cases due to 
fear of scrutiny by inspecting officers, leading to artificially 
inflated success rates in official records. Despite these limita-
tions, both Gregg and Dyson demonstrated a commitment to 
improving vaccination efficiency, with Dyson emphasizing 
the importance of stricter supervision and more accurate data 
reporting. By the time Dyson fully took over in 1895, the 
Vaccination Department had undergone several changes that 
reflected the growing pains of a colonial public health sys-
tem attempting to balance logistical challenges with epide-
miological priorities (Gregg, 1895, p. 1; Dyson, 1896, p. 1).

The annual reports for 1896–97 and 1897–98, submit-
ted by Dyson, highlight the challenges and limitations 
faced by Bengal’s Vaccination Department during this 
period, particularly regarding staffing and operational 
disruptions. In 1896–97, Dyson reported that he oversaw 
the department throughout the year with assistance from 
Deputy Sanitary Commissioners. These included Surgeon-
Captain R. Scott, Dr. Hay Jagannadham, Surgeon-Captain 
Oldham, and Surgeon-Captain Jay Gould in the Metro-
politan Circle; Surgeon-Captain B.H. Deare in the North-
ern Bengal Circle; and Surgeon-Captains J.C.S. Vaughan 
and E.S. Peck in the Western Bengal Circle. However, 
Dyson had to personally handle the duties of the Deputy 
Sanitary Commissioners in the Metropolitan Circle during 
their absences, which occurred frequently due to overlap-
ping responsibilities and periods of plague duty. This dual 
burden limited the time and resources available for effec-
tive vaccination inspections (Dyson, 1897, p. 1; 1898, p. 
1). The 1897–98 report continued to underscore staffing 
challenges. Dyson noted the absence of Deputy Sanitary 
Commissioners or Superintendents of Vaccination in two 
of the three administrative circles for much of the year, as 
these officers were recalled to military duties related to 
frontier disturbances. Dyson managed the Metropolitan 
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Fig. 5   Percentage share of different circles in terms of total vaccination in males & females in the year 1892–98
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Circle for most of the year and supervised parts of the 
Northern and Western Bengal Circles in the absence of 
their designated officers. While Surgeon-Captain B.H. 
Deare provided continuity in the Northern Bengal Circle 
for a portion of 1897, Dyson highlighted that other offic-
ers, such as Surgeon-Captains Peck and Vaughan, were 
unable to perform thorough vaccination inspections due 
to their plague-related duties (Dyson, 1897, p. 1).

These reports reveal the impact of external factors such 
as military assignments and public health crises (like plague 
outbreaks) on the department’s capacity to maintain consist-
ent vaccination oversight. Dyson’s ability to adapt to these 
challenges ensured that vaccination programs continued, 
but the lack of sufficient staff for inspections underscored 
the administrative strain on the department. Despite these 
limitations, the reports highlight Dyson’s commitment to 
managing vaccination operations during a particularly chal-
lenging period for Bengal’s public health administration. 
However, Dyson’s leadership during the final years of the 
nineteenth century sought to consolidate these reforms and 
address the gaps in the system, particularly in rural areas 
where supervision remained inadequate. Despite the chal-
lenges, this period marked an important phase in the evolu-
tion of vaccination administration in Bengal.

From 1892 to 1898, vaccination data across Calcutta, 
provincial rural areas, and mufassal municipalities reveal 
persistent gender disparities, with males consistently receiv-
ing a higher proportion of vaccinations than females. In Cal-
cutta, the disparity widened significantly over time, with 
male vaccination rates increasing from 53.57% in 1892–93 
to a peak of 70.03% in 1895–96, while female rates dropped 
to just 29.97% that same year. Although female vaccination 
rates in Calcutta slightly recovered to 39.54% by 1897–98, 
they remained markedly lower compared to males. In pro-
vincial rural areas, the gender gap was less pronounced but 
still evident. Female vaccination rates consistently hovered 
around 48%, with minor fluctuations, while male rates 
showed a notable increase to 61.99% in 1897–98. Mufassal 
municipalities experienced a steady decline in female vac-
cination rates, dropping from 45.53% in 1892–93 to 37.16% 
by 1897–98, highlighting a gradual widening of the gen-
der gap in these areas as well. This data illustrates a clear 
urban–rural divide, with the largest gender disparities occur-
ring in urban centres like Calcutta. These trends emphasize 
the socio-cultural and logistical factors influencing vaccina-
tion access and highlight the need for more equitable public 
health interventions. A visual representation of this data is 
provided in Fig. 5 (Gregg, 1894, p. 9; 1895, p. 9; Dyson, 
1893, p. 7; 1896, p. 13; 1897, p. 10; 1898, p. 9).

5.1 � Persistent gender disparities in female 
vaccination rates across Bengal (1892–1898)

Extending from the period of 1887 to 1892, the data from 
1892–93 to 1897–98 further highlights persistent gender dis-
parities in female vaccination rates across Bengal’s adminis-
trative circles, with urban centres like Calcutta continuing to 
lag behind rural areas and mufassal municipalities. Female 
vaccination rates in Calcutta dropped dramatically during 
this period, declining from 46.42% in 1892–93 to a low of 
29.97% in 1895–96, before slightly recovering to 39.54% 
by 1897–98. In contrast, provincial rural areas maintained 
relative consistency, with female vaccination rates ranging 
narrowly between 48.04% and 48.51% throughout this time. 
Mufassal municipalities also saw a steady decline in female 
vaccination coverage, with rates falling from 45.53% in 
1892–93 to 37.16% in 1897–98. The most significant gen-
der gap was observed in Calcutta in 1895–96, when only 
29.97% of vaccinations were administered to females, mark-
ing the lowest rate across all regions during the six-year 
span. Conversely, provincial rural areas consistently showed 
the highest female vaccination rates, peaking at 48.51% in 
1892–93, which underscores a persistent urban–rural divide 
in access and prioritization of female vaccination. These 
figures illustrate the disparities between genders and vari-
ations in vaccination access across different administrative 
regions, highlighting the socio-cultural and logistical barri-
ers in urban areas like Calcutta. A detailed representation of 
this data is provided in Fig. 6.

6 � Conclusion

In summary, the findings of the Sanitary Commission of 
Bengal (1887–1898) illuminate pervasive gender dispari-
ties in smallpox vaccination efforts, shaped by intertwined 
socio-cultural, logistical, and administrative factors. Males 
consistently received higher vaccination coverage than 
females, with urban centres like Calcutta exhibiting the 
most severe gender gaps. This disparity, juxtaposed against 
relatively better female vaccination rates in rural areas, 
underscores the complexities of cultural resistance, logis-
tical challenges, and administrative shortcomings. While 
urban elites resisted vaccination programs due to caste 
hierarchies, concerns about ritual purity, and suspicion of 
colonial health interventions, rural communities—despite 
infrastructural limitations—demonstrated greater accept-
ance, particularly when programs aligned with local cus-
toms, such as using animal lymph instead of human-derived 
lymph. The colonial public health administration, while 
foundational in introducing vaccination, lacked targeted 
and gender-sensitive strategies. Critical interventions, such 
as scaling up female vaccinators or providing dedicated 
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facilities for women, were insufficiently addressed. Com-
paratively, rural vaccination programs that engaged local 
leaders and integrated traditional practices proved more 
effective, highlighting disparities in urban and rural pro-
gram designs. The lack of such tailored strategies in urban 
centres further deepened inequities, with societal norms 
around gender segregation and modesty impeding female 
access to male-led vaccination efforts. This study situates 
these findings within a broader global and historical frame-
work, drawing parallels with contemporary movements 
like the antivaccination campaigns in Victorian England. 
Feminist resistance in England, rooted in issues of bodily 
autonomy and maternal rights, indirectly resonated with the 
urban Hindu elites of Calcutta, who often resisted colonial 
interventions to preserve cultural identity. This interplay of 
local and global resistance patterns highlights the layered 
complexities of public health adoption in colonial contexts. 
The long-term consequences of these disparities extended 
far beyond the colonial era. The unequal access to vaccina-
tion programs likely exacerbated health vulnerabilities for 
women, shaping public health outcomes in both the colo-
nial and post-colonial periods. Gender inequities in health 
interventions persisted, underscoring the need for inclusive 
and equitable healthcare systems. Modern public health 
strategies can learn from this historical analysis by prior-
itizing gender-sensitive approaches, fostering community 
trust, and addressing systemic barriers to access. Increas-
ing female representation in healthcare delivery, integrat-
ing culturally sensitive practices, and ensuring equitable 
resource allocation are crucial steps toward mitigating such 
disparities. By broadening the lens to include global and 
historical comparisons and exploring the long-term impli-
cations, this study contributes to a deeper understanding of 
gender disparities in public health. These findings empha-
size the urgent need for inclusive health policies, ensur-
ing that lessons from the past inform strategies for a more 
equitable future.
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