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Abstract
Objectives
To estimate knee and chronic knee pain prevalence in the adult
population of one region of Nepal and compare rates across
plain, hilly and mountainous landscapes.
Methods
A cross-sectional multistage cluster survey was undertaken in
seven sites across the Western Development Region of Nepal.
Regional and zonal weighted 12-month prevalence rates of knee
and chronic knee pain were estimated. Logistic regression was
used to investigate if ecological landscape was an independent
risk factor for knee pain and/or chronic knee pain.

INTRODUCTION
Knee pain is a common musculoskeletal condition
worldwide, particularly in older adults, and is one of the
commonest causes of disability (1, 2). There have been
numerous international studies, which have established the
prevalence of knee pain in different countries and regions
(3, 4), but there has to date been limited research
undertaken in the Nepalese population. Rates of knee pain
in the Nepalese population may not be influenced so much
by known risk factors, such as obesity, of which more
developed countries are prone (5, 6), but a high proportion
of the population work in agriculture and squatting is a
common posture while undertaking tasks such as washing
clothes, preparing food, and during toileting (7, 8). This
may increase knee pain prevalence because of overload and
overuse injury. Furthermore, ecologically Nepal is divided
into three broad divisions: the plain landscape (60 – 1000
m), the hilly landscape (1001 – 3000 m), and the
mountainous landscape (above 3001 m). These ecological
landscapes are parallel to each other, stretched from east to
west comprising 23%, 42% and 35% of the national land
area with 51%, 43% and 7% of population in plain, hilly
and mountainous ecological landscapes respectively (9,
10). The prevalence of knee pain may differ across the

Results
The weighted 12-month prevalence of knee pain was 21.5%
(95% CI 18.3% to 23.9%) in the 694 recruited participants,
about half had chronic knee pain (10.9%, 95% CI 7.3% to
12.4%).
Conclusions
Living in a mountainous landscape was an independent risk
factor for both knee and chronic knee pain.
Keywords:
knee pain, ecological, landscapes, chronic knee pain, prevalence

different ecological landscapes because of the impact on
the knee while performing tasks in more rugged and steep
terrains. Sakakibara et al. showed higher rates of knee pain
among men (but not women) living on steep mountainous
slopes in Japan (7).
However, the only Nepalese studies published to date
have been small and neither were undertaken in the
mountainous landscape (11). This study was undertaken to
estimate an overall period prevalence of knee pain in one
Development Region of Nepal and to investigate the
impact of residence in different landscapes on knee pain
and chronic knee pain in this population.
METHODS
A cross-sectional multistage cluster survey using an
investigator-administered questionnaire.
Participants and study sites
This study was undertaken among adults (aged 18 or over)
residing in the Western Development Region of Nepal
between November 2013 and May 2014. This is one of five
Development Regions in Nepal. The study was limited to
the Western Development region and specific districts
within this region on advice from the Ministry of Health,
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total sample size of 300 participants in the hilly and plain
landscapes, sufficient to estimate, with 95% confidence, a
zonal prevalence of knee pain with a precision of within +/3.8% for the lowest estimate of 6% prevalence and +/8.0% for the highest estimate of 49% prevalence.
Intervention
To achieve the sample of 100 participants in each study
site, the first household was randomly chosen from the
publicly available electoral list of respective district
electoral offices. Using a map of the respective areas, the
subsequent households were chosen nearest to that first
household in an interval of Nth households within the
Tole/village in a randomly-selected direction where N was
the total number of households in the enumeration district
of the selected area divided by 20 (the number of
households it was estimated need to be approached to
achieve the sample in each site). This continued until 100
participants in that study site had agreed to participate. All
adults in the household at the time of the field researcher’s
visit were approached to take part in the survey. Only those
who had been resident in that landscape for more than six
months were included. Information about the survey was
read aloud to eligible participants and verbal consent was
obtained and recorded.
Data collection
Study information was collected using a standardized
questionnaire and delivered face-to-face by DK (first
author), a native Nepali speaker. The questionnaire was
developed first in English and then translated into Nepali
using back and forward translation methods (13). The
questionnaire was pretested among Nepalese nationals in
the United Kingdom and piloted in another district in Nepal
before being used in the study.
The questionnaire was used to collect data on age, sex,
marital status, educational level and occupation of the
participants. Questions on employment, marital and
educational characteristics were directly derived from the
National Census of Canada or of Nepal (10, 14). Presence
of knee pain was assessed by asking the question: ‘During
the last 12 months, have you had any pain in or around
either of your knee joints on most days for at least one
month?’ This question was chosen because it has been used
in a number of large-scale published surveys of knee pain
in populations (3, 4, 15). Presence of chronic knee pain was
assessed by asking the above question and then ‘If so, have
you had the knee pain for three months or more’? Three
months has been used by other researchers to define
chronicity (16)
Data analysis
The 12-month period prevalence of knee pain was
estimated as the number of people who reported they had
knee pain for at least one month in the previous 12 months
divided by the number of participants. The 12-month
period prevalence rate of chronic knee pain was the number
of people with knee pain, as above, who had the pain for at
least three months divided by the number of participants.
The impact of clustering was investigated by estimating
the inflation factor for each study site. The inflation factor

Table 1. Demographic characteristics and prevalence of knee pain in the
Western Development Region of Nepal in 2013–2014, n (%)
Chronic
Characteristics
Total
Knee pain
knee pain
Total
694 (100)
155 (22.3)
84 (12.1)
Men
329 (47.4)
71 (21.6)
36 (10.9)
Women
365 (52.6)
84 (23.1)
48 (13.2)
Age group, years
18 - 34
297(42.7)
28 (9.4)
12 (3.5)
35 - 44
154 (22.3)
25 (16.2)
9 (7.7)
45 - 54
100 (14.4)
26 (26.0)
9 (7.4)
55 - 64
78 (11.2)
37 (47.4)
19 (23.1)
> 65
65 (9.4)
39 (60.0)
35 (43.3)
Landscape
Ecological
Plain
296 (42.7)
52 (17.3)
18 (6.1)
Hilly
300 (43.2)
72 (24.0)
40 (13.3)
Mountainous
98 (14.1)
31 (31.6)
26 (26.5)
Residency
Urban
397 (57.2)
85 (21.4)
34 (8.6)
Rural
297 (42.8)
70 (23.6)
50 (16.8)
Occupation
Non-agricultural
392 (56.5)
68 (17.3)
35 (8.9)
Agricultural
302 (43.5)
87 (28.8)
49 (16.2)
Employment status
Employed
107 (15.4)
11 (10.3)
3 (2.8)
Self-employed
477 (68.7)
118 (24.7)
60 (12.6)
Unemployed
88 (11.7)
10 (11.4)
6 (6.8)
Unable to work
22 (3.2)
16 (72.7)
15 (5.6)
Education
No school
92 (13.3)
36 (39.1)
25 (27.2)
1 to 5 years
228 (32.9)
57 (25.1)
33 (14.5)
6 to 10 years
266 (38.3)
42 (15.8)
15 (5.6)
> 10 years
108 (15.6)
20 (18.5)
11 (10.2)
Marital status
Never married
144 (20.7)
13 (9.1)
7 (4.9)
Married
526 (75.8)
124 (23.6)
61 (11.5)
Widowed
24 (3.5)
18 (75.0)
16 (66.7)

because the areas were considered safe and accessible for
the researcher. Seven study sites in the Western
Development Region were selected across the three
ecological landscapes: three from the plain ecological
landscape, three from the hilly ecological landscape and
one from the mountainous ecological landscape. Within
each of the plain and hilly landscapes, one district was
rural, one an urban deprived district and one an urban
affluent district. These had been defined prior to selection
of the study sites using National Census definition (10).
Only one district was chosen in the mountainous ecological
landscape because of the much smaller population and the
lack of urban areas. Within each district, one municipality
or ward was randomly selected, followed by a random
selection of a village or Tole (the study site) within each of
the municipalities/wards. Random selection of study sites
was performed by giving a unique number to each
municipality/ward and placing these in an opaque envelope
from which one was drawn. This was repeated for the
villages/Toles within the selected municipalities/wards.
A review of knee pain studies suggested that the 12month period prevalence of knee pain can vary between
6% and 49% across countries and regions (4, 12). It was
not possible to estimate the magnitude of clustering for this
study à priori but we assumed a design effect of 2, which
was large enough to err on the side of caution. Under this
assumption, a sample of 100 per study site would give a
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Table 2. Univariate logistic regression investigating the association of knee pain and chronic
knee pain in the Western Development Region of Nepal in 2013 – 2014
Knee pain
Chronic knee pain
Characteristics
OR1 (95% CI2)
p value
OR1 (95% CI2)
p value
Gender
0.65
0.374
Men
1
1
Women
1.1 (0.8 - 1.6)
1.2 (0.8 - 2.0)
Age group, years
<0.001
<0.001
18 - 34
1
1
35 - 44
1.9 (1.0 - 3.3)
1.5 (0.6 – 3.6)
45 - 54
3.4 (1.9 - 6.1)
2.3 (1.0 - 5.8)
55 - 64
8.7 (4.8 - 15.7)
7.6 (3.5 - 16.6)
>65
14.4 (7.7 - 27.1)
27 (13.0 - 59.0)
Landscape
<0.001
<0.001
Ecological
1
1
Plain
1.5 (1.0 - 2.2)
2.4 (1.3 - 4.2)
Hilly
2.2 (1.3 - 3.7)
5.6 (2.9 - 10.7)
Residency
0.50
<0.001
Urban
1
1
Rural
1.1 (0.8 - 1.6)
2.2 (1.4 - 3.4)
Occupation
<0.001
<0.004
Non-agricultural
1
1
Agricultural
1.9 (1.3 - 2.8)
2.0 (1.2 - 3.1)
Employment status
<0.001
<0.001
Employed
1
1
Self-employed
2.9 (1.5 - 5.5)
5.0 (1.5 – 16.2)
Unemployed
1.1 (0.5 - 2.8)
2.5 (0.6 – 10.5)
Unable to work
23.3 (7.5 - 71.8)
74.3 (17.3 – 318.9)
Education
<0.001
<0.001
No school
3.4 (2.0 – 5.8)
6.2 (3.1 - 12.5)
1 to 5 years
1.8 (1.1 -2.8)
2.8 (1.5 – 5.4)
6 to 10 years
1.2 (0.7 - 2.2)
1.9 (0.8 - 4.3)
> 10 years
1.2 (0.7 – 2.2)
1.9 (0.8 – 4.3)
Marital status
<0.001
<0.001
Never married
1
1
Married
3.1 (1.7 - 5.7)
2.6 (1.1 - 5.7)
Widowed
30.2 (10.2 - 89.5)
39.1 (12.5 – 122.3)
1
Odds ratio; 2 95% Confidence interval

variables were categorical. For these analyses,
the age of the participants was categorized into
18 - 34 years, 35 – 44 years, 45 – 54 years, 55
– 64 years and 65 years and over. Male gender,
the 18 – 34 years age group, plain ecological
landscape, urban area, non-agricultural work,
employment elsewhere, 6 - 10 years schooling
and never married variables were the selected
reference groups because these had the lowest
prevalence rates. Computed odd ratios (OR)
with 95% confidence limits were used to
compare and describe the association between
potential risk factors and prevalence in the
multivariate analysis.

RESULTS
There were 3954 households in the 7 study
sites, of which 211 (5.3%) were visited to
recruit a total of 694 participants: 296 (42.6%)
from the hilly ecological landscape, 300
(43.2%) from the plain ecological landscape,
and 98 (14.1%) from the mountainous
ecological landscape. Of 700 adults
approached, none refused to take part, but 6 of
those approached had lived in the area less than
six months and were excluded. A total of 155
(22.3%) participants reported knee pain lasting
for at least a month in the last 12 months and
84 (12.1%) reported knee pain (knee pain
persisting for more than three months in the
previous 12 months). The socio-demographic
characteristics of the participants and crude
prevalence rates by characteristic are shown in table 1.
In univariate analyses (table 2), the crude prevalence of
knee pain was significantly higher in older participants (χ2
= 114.1, df 4, p<0.001), those working in agriculture (χ2 =
12.9, df 1, p<0.001) and significantly differed across
ecological landscapes (χ2 = 9.2, df 2, p<0.001). Crude
chronic knee prevalence rates also significantly differed
across these factors but in addition, there was a higher rate
of chronic knee pain in those living in rural compared to
urban areas (χ2 = 10.9, df 1, p<0.001). For all other factors
in both analyses, the p-value was greater than 0.1 except
for gender (table 2). However, gender was also retained in
the multivariate analysis because other studies suggest it is
an important factor (3, 7, 12, 21, 22).
In the multivariate analyses, ecological landscape was
an independent risk factor for both knee pain and chronic
pain after adjustment for the other factors (table 4). For
those living in the mountainous landscape, the odds of knee
pain were 3 times higher, and for chronic knee pain, nearly
9 times higher, than those living in the plain landscape
(table 3). Older age and working in agriculture also
remained as independent risk factors for both knee pain and
chronic knee pain when adjusted for all other factors (table
3). As ecological landscape and working in agriculture may
be synergistic, an interaction term for living in the hilly
landscape and working in agriculture was subsequently
considered for inclusion in the multivariate analyses. Only

is the estimate of the standard error divided by the estimate
of the robust standard error. The robust standard error is the
estimated standard deviation of cluster level prevalence
estimates after adjusting for clustering. The inflation
factors were mostly less than one or very close to one,
suggesting there would be little impact from clustering and,
hence, no adjustment for clustering was performed in the
analyses.
It was also intended that prevalence rates would be
estimated taking into account the multistage stratification
(17). However, on review, there was under-sampling of
households in one site (plain ecological landscape urban
site) compared to the comparative size of the population,
and this site had the lowest rates. As this could potentially
bias the estimates, the analysis ignored the stratification
introduced by the multistage aspect of the study design.
Weighted rates were estimated for the Region using
ecological landscape-specific age and sex strata, and for
each ecological landscape using age and sex strata; 95%
confidence intervals were estimated for all prevalence rates
using appropriate methods (18, 19). Binary logistic
regression was applied to investigate whether ecological
landscape was a potential independent risk factor for the
prevalence of knee pain and chronic knee pain. Other
potential risk factors included in the analysis were those
that had a p-value less than 0.1 in univariate analysis or
where there was evidence from the literature that they are
important factors to consider, e.g., gender (20). All
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hilly landscape was chosen, as almost all those in the
mountainous landscape work in agriculture. This
interaction was not statistically significant (p=0.4)
and its inclusion did not change the interpretation of
the model shown in table 3.

Table 3. Multivariate logistic regression investigating the association of knee pain and
chronic knee pain in the Western Development Region of Nepal in 2013 – 2014
Knee pain
Chronic knee pain
Characteristics
OR1 (95% CI2)
p value
OR1 (95% CI2)
p value
Gender
0.44
0.18
Men
1
1
Women
1.2 (0.8 - 1.8)
1.5(0.8 - 2.6)
Age group, years
<0.001
<0.001
18 - 34
1
1
35 - 44
1.5 (0.8 - 2.8)
1.1 (0.4 – 2.9)
45 - 54
2.7 (1.3 - 5.4)
2.1 (0.7 - 6.2)
55 - 64
7.1 (3.5 – 14.4)
7.5 (2.8 – 20.4)
>65
8.1(3.4 - 19.1)
23.4 (7.8 – 70.7)
Landscape
Ecological
<0.009
<0.001
Plain
1
1
Hilly
1.2 (0.8 - 1.9)
2.1 (1.0 – 4.3)
Residency
3.0 (1.5 - 6.0)
9.1 (3.6 – 23.0)
Urban
0.18
0.42
Rural
1
1
Occupation
0.7 (0.4 – 1.2)
1.4 (0.7 – 2.8)
Non-agricultural
0.029
0.13
Agricultural
1
1
Landscape
1.8 (1.1 - 3.1)
1.9 (0.8 – 4.2)
Employment status
0.20
0.17
Employed
1
1
Self-employed
1.5 (0.7 – 3.4)
2.4 (0.6 – 10.5)
Unemployed
2.5 (0. 7 – 8.5)
4.4 (0.6 – 30.4)
Unable to work
4.0 (1.0. – 6.4)
7.0 (1.1 – 43.3)
Education
0.31
0.08
No school
0.5 (0.3 -1.1)
0.9 (0.4 – 2.0)
1 to 5 years
0.4 (0.2 – 1.2)
3.1 (1.2 – 8.3)
6 to 10 years
0.4 (0.2 – 1.2)
3.1 (1.2 – 8.3)
> 10 years
0.5 (0.3 – 1.1)
0.7 (0.3 – 1.8)
Marital status
0.16
0.26
Never married
1
1
Married
1.9 (0.7 – 5.3)
1.9 (0.4 – 9.0)
Widowed
4.3 (0.1 – 19.1)
4.4 (0.6 – 30.1)
1
Odds ratio; 2 95% Confidence interval

DISCUSSION
This is the first study to estimate the prevalence of
knee pain and chronic knee pain in adults of three
ecological landscapes of a region in Nepal. The
survey suggests that one in five residents of the
Western Development Region of Nepal have knee
pain and one in ten have chronic knee pain. The 12month period prevalence of knee pain and chronic
knee pain was higher than that reported for some
high-income countries (22).
As expected, older age was an important risk
factor in the Nepalese population, but cannot
explain the higher prevalence rates observed
compared to developed countries, because Nepal
tends to have a younger population. The
multivariate analysis suggests that employment in
agriculture, which is high in the Nepalese
population, and living in the mountainous landscape
are important contributors. Although only 7% of the
population live in the mountainous landscape (10),
the risk of knee pain, particularly of chronic pain,
was substantially greater. Others have found similar
prevalence rates of knee pain in those living in
mountainous terrain (3, 8), but only the study by
Sakakibara et al. investigated mountainous terrain as
a risk factor (7). They found that it was only a risk
factor in men. We did not find that rates of knee pain
differed significantly between men and women,
even in the mountainous landscape (27.4% vs. 31.6%
respectively; χ2 = 0.456, df 1, p=0.499). Although many
studies suggest higher rates in women (3, 8), this is not
exclusively the case, and studies in countries surrounding
Nepal have also reported similar rates in men and women
(23, 24). This may be because both genders undertake tasks
which can lead to damage to the structure of the knee,
leading to the development of knee pain, such as
agricultural employment, occupational and leisure
squatting and kneeling, lifting and carrying of heavy
weights and walking for long periods (25, 26). The
prevalence of knee pain in the study by Sakiakibara et al.
was also lower than that observed in our study (7). This
could be because of the difference in altitude and steepness
of the terrain. Those living in mountainous areas in Nepal,
live in the highest mountainous landscape in the world. As
well as the terrain, exposure to cold weather might
contribute to high rates in mountainous areas. In the spring
and winter, temperatures in Nepal can go from around 150
to 200 Co in the day to less than 00 Co at night.
Epidemiological studies suggest that musculoskeletal pain
can be worse in the cold (27).
Another interesting observation is that while the odds of
knee pain were 3 times higher in the mountainous
ecological landscape compared to the plain ecological
landscape, the relative difference for chronic pain was even
greater (odds ratio 8.8). Access to health services,
particularly specialist services, is more difficult for those
living in mountainous regions of Nepal. This survey also

examined help seeking behavior and levels of disability
related to knee pain and this will be the focus of a further
publication.
The response rate to this survey was very high. All
those asked to participate agreed, this was in part due to the
field researcher establishing good relationships with local
community leaders before commencing the survey in each
site. However, there are limitations. Because of safety
concerns, the study was only undertaken in one Region.
However, all Regions in Nepal have plain, hilly and
mountainous landscapes. Furthermore, the field researcher
only collected data between 10 am and 5 pm, and,
therefore, there is a possibility of selection bias, since those
at home may have more chronic conditions. Another study
limitation is that the analysis was unable to fully utilize the
survey design, due to the under-sampling of households in
plain landscape compared to mountainous landscape.
Although, this might affect the precision of the prevalence
estimates slightly, the estimates themselves are likely to be
robust as the survey and weighted prevalence rates did not
differ much, suggesting the sample age-sex distribution
was similar to that of the Region.
CONCLUSIONS
Knee pain is prevalent in Nepalese populations with over
one in five of the population suffering from knee pain and
one in ten from chronic knee pain. The prevalence of knee
pain and chronic knee pain was highest in the mountainous
landscape compared to the hilly and plain landscapes of the
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Western Development Region of Nepal. Further research
is needed to understand the reasons for much higher rates
in mountainous landscape. These findings have

implications for policymakers in Nepal who may wish to
target more services to areas of greater need and consider
preventative action.
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